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fOOOIJ ; " i >amob 

muricaioit system and a communication control meth- 
od, More p,m , . the invention rataies to a mobiie 
comrnunieatieo system and a communication control 
m«hod which parent imorovemeni of commwfii^tion 
quality and comnvjn^anon bee capaeiiy regarding the 
CDMA (Coda Dmaier; rVdjibple Access} process. 



t{KH32] * ~ ' , ■ ' > > > 

COMA eeiiaiar system is pcp«fat^ ^dbp-tsd * v. o - 
fOOOSg in :hs CD,MA ceihbar syatom, -ho frequency 

(Si sfef ! ; no f oeam biA phone :ee 

nai ) Of i j i i 

base >< ,-->-<, 
twecm the OLbMA ceiiois; system An J the YGbsA system 

1 ) - s > se ^ •« 

As a mt&t, sip/nets used in eommunieafeKt between «te 
bases s > % i station bes ame inter 

foresee vvave for tne eornmunseatton between the base 
station and iha other mobiie stations intensity of inter - 



■ItCf 



DiAA as 



shon a(-;i fseeimt by lbs m»i5i;;s stetson is 
i. the mobiie statin starts communication 
d o« destmas.ion ansa station vVhsn EeAa 
■aim- ■> at a o f m 



of the. pilot m 

a communication am; naoeivsb by the mobile station Is sm- 
ear v DROm the mediae station ends communication 
with :ha; basg: station ia co - tfcat > 
1000?) < b<> emm o J a CQya v *eufer system. , 
norr<r30) - s s ' <. 

;a 5 st ss. A i se t 5 

biie stations toads to an increase in intensity or mAder- 
encewavetjo) Mac as n the numbs v>ir I: t < i 
dona. A contrast, -as, a) a riecr-mae ;n ;he ' m 

■■s therefore vanes yam a cb;mpe in tna number of mobile 
state s As a resort 

value of ba.no at the pilot signal at a point cannot pn.ma- 
"iv no cmtemared rx< v 

varies. Hand-©?? parameters T. ADD ana T_ DROP am 
w defined b\ s, e pitot sk Wnon 

i T„OR s t b* com >-m ■> aiA 

station eanoot bo t-ajpi constant, 

aa aaan fsxad voiaos. obnaoed on :ha ba;ns < me raann o? 



■■ in cnaaaa of sysfarn niainnomsnaa. in 
i. ihemiorm a ia daairaiae m set iasn-a' c 



P«r8xa7^e ! when a mobtin station oi am&isita 
phofiis terr s near. taCOyAoa a as 

cornmaa-caticn has ;aaf been penommo ■maaaoiatmy 
prior to bam , - t 

tor; { ii - ni a dasainaaaa. ia - nibin wava 
issued by tn.a bana-off dssSrs^iidn b^s station {or ssc- 
m :> ^ \ >■*■!( <^tris» v'o av r x * 
stations other 'nan m* mofeiio station to which band-of? 
is to be directed. 

PJOS} in st case where the mobiie station receives a 
pilot sigaai transmitted by ids base stahaa, bc/io of tna 
piiot sign ^ a o boson 

itio at the recsivs 
tba inronsity (to) of tna intcrfofanca wava received ny 
;ha mobne station. 

p» ( m x t t 

banb-ad parmna-eo! acanao as £c.ao ;A -he piio; signal 
ares«tfo 1 

■> < j ■<! a»it 

f > > c »«etr can ahon end c< 
iw i a' v ' < * 
manicarion therewith The r>and-ab parameters include, 
aeaonb others, T_ADD us^d upon startirig cemfaunica- 
dan by ;he mobiie Station with tba hand-off destination 
base station, and T..DROP used upon ending oontme- 
n xi 50 by f\ ^ { i * > * a i 

»m ; ition trser&wiih *8or%|»Mlcuiar^. when Sc 
of fas pitot signal rransnattsd from the hand-off desrins- 



dittofi aiways vatvin§ to kmp a oansiant hand-ott point, 
of the mobiie station. 

$KK$3 The present inventieE) Has therefore an d&facx 
toorcMdv Ui 4 ^foa band 

oft method , - 

- a - s s 5 i m , ■ ,n ami < ; >f so > 
ot commiuaioafoto mobita stations. 
[Odl b don is ;o provide a 

- , r <<m m 

thereo* whre . p t 

^ s t - f waves bom the exe< ; a sat ~> 
come rrnerferoneo waves for rac 
biie stations other ths.n the mobiie station in hand oh 
[80111 ^ 

i ; c '< ' n " J 

5 nb s 1 ! 

,v> a. c ^ a ^ < bote' 



iiy aeme-v'.:; tfm cm'io stem of rite piiot mpmb a; -he hand- 
so , - , - ae n tit »o 

systom. 

Oisotosoro of invention 

as i' b i Tna present invention pmasbas a mobiie com- 
mumcsiion sysarn used in a roerhed saoh as the CDMA 
process appbed in eorrrmanication baAveea a mobile 
station end a base station, in wnioh frequency is uniform 
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fa; nil base s'asoos comr-osing a f ,o.a base Sim®-* is- 
v =s * 1 

^ >Q. * 

> , t - jk ssft c« egi< - thef stbase 
station sod s nets region or the second bass ststlon oven 
i3p, 

|0013] 7ns stare monitor, provider m the dupfcsatfers 

0 O <),»'> 

^ < l >, ' > ' - 1 C 1 

second p:;o! sign;*:, and notifies the ressit thereof to too 

rametors oo she basis of the first and second oioetde 
-3 i' N « 

iha fsarfd-off parameters :o she mobile station- And the 
niobiio nation, white moving from the son region of ton 
f \ n ( o' 
net! region of the senoo.d base: &;a«.so*, measures a *w« 
^ * > <. intensity ot the first phot sionat > - a fourth 
\ - ' o -of s.gnft. ar.-J ox 

•n ' ^ > - otae second 

base station no the basts of the harm-oh parameters no- 
tified from m& first &a&8 st0m> and the third and fount* 
electee field intensities 

[0014} w infea 

bonsysiarn <e ,x i first pa- 

e o- ^ i 

nscatfoo wits the second ease sis 

o'>»-to:'!«Oi' seasityof "as -.cr-xt o >ms onto s . t e « • 
t qi t i ' t c 
r tN l\f -i 

c bv toe ess s v 5 i«o so as to 

\ >. > ' ' !\ 3 

bas« station. 

£0815] s ? m communica- 

tion synsefn - - - o S i roan ton ?. second 
paramater. and the mobile station can end oemmuniea- 
' e a " X' ^ v ^ horrfeteofoc - 

a o y of o i tome 

\ N ' > o-( i be dy- 

v * d t & n 

notifies toy too stato monitor so so to keep xohstam 

•> v.' ^ ^ \ ^ f 

00 8j e v 

on system, toe first base sta 

s * » o " f i e i rs " v 

and the state monitor may tee arranged at a paint of 
h joc of* of ;no met 

first oieotoe fioid intenoity and the third eiodno fiefd o;- 

fioid intensity of too first poof s-ignaf sndtho oisctdc- fioid 
^to.n ty o e 
Hsnsity and v " N, ™o se 

s . > stios f&iattve to the « ac 3 -0 - e? m\ of 

t e m ee ^o ; e , 0- > \f x e , - o > ^ 

too - ja'e 3ncav»avs v s v c off uameieo srj? 
v N s ,"Oi n t ^, v. v 

fitly of ths pm signal and the eteoirto ?ko;d wtw$%¥ oi 

Ida iaierferenco wave. 



g?817] in ;ha afeovo-mootfoaed mehiie oommonioa- 
Uon evoteoo tea state oionitor may peoodionffy noofy t:>e 
first etootde fteid intense/ and the second electric fioid 
inions-ity ;'o the fi-ei baso stanoo- The a'ate monitor may 

o notify toe ttfsi eiscroc fieht oiieoisky Oi-d the socnod eiee- 
Sfieffeid intensity tatha first base station, in response to 
q s s v < ~ ^ t 
n-ionhor may fee repfeoed by -ha mabfie stefion. 
[0018^ mp ssen ve 0 p isaisoaeot 

m fiiC:itioa contto: method of a mohiio ooniinoihoatioo ays- 
fern usod for ' - 

v " s v\ ^ s 1 »•? 3h 

S •. v - S 

ptication moion w.davc- rs=sps=ctivs eoii regions of too first 
base s •> N " s dnsa station ovedap; ins 

Si' > " . - 1 

tte mediie st.at-o.n is commaoiesiino: wish the first base 

5« station.. And wherein foffowtog. step items are ineioded. 
tat iha firat base station iesoes a first ot signa!; :b) d 
aocond base station issues s second piiet signaf; ic) Ida 
state n-nmtor maiiso.-os < 1 J t< < v 1 < ■> < v o( 
the firs: piioi s-gnai end a sconod a : ectre fend intensity 

& ottos; secondpilotsignsf.andnoisfsastber&sui; oi 'nans- 
emmomso be f 

> - \ f "»i -tnd 
aec;;nci eiaoior fiaid iafons:nas r-etftVnd So Ihe stats 
roem ■> 

00 paramafers to the n^mhe stadon; i tf : e rsodiio siation 
measiires a ihird aiec-thc field intensity ol the first pilot 

' > e- t -\ 

niiof' sipnai; and (d; the motnle siaiien exacntas hand- 
off from ;ha tie;; base sino.on io the second base oia;lon 
3 on iho biisis of too nand-off paramomrs oodtioe oy m 
(Od tearti iecthe field 

jmansiSi.es. 

(019 3 > f 

trot method, toe hand-off parameters inctudo 3 first pa- 
•o> i s stat 

the fourth efaoiriefteidiateasityefihssecondpiiotsignei 
is opes! at ieost as toe first paramaier. 'One firs; pannra 
mt may badynaasieaiiy so; on f ha basts of the second 
*o nieoi;':of:aidintonsiiy notified by tosa'atamom'torse that 
th&cc too substa tath 

fGftfos f ho * ; off psfomatsrs may inctaes 3 sec- 
jodpanm t s station ray 

SO 3~\ ^ M*>i' C 'A 

er tor 

in may be dyoomice s Ubob 
t ac r cfieid ts \ 3 fiadb^ esistamcsn c 
ss ■>§ ces ?s?:0^ 0 fm v toss « s jL 
eoosfeat 

SOSi 1 in ;c| above, t he s non sy ? t 
1 ftm rsteioctrie fieid imeosity otoess sti 
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of . i <><. v issoieg a pilot signal > i:: 11 ,^^; s.>etkm* 
10 a - 0 > - v n 'i 

"« v - ! v" "a ' ; tne Pa sis c? £c/;o of the p-Sot 
■signal noisi'lse J:?y the state monitor 30. FuShernnsro. the 
' s>m , f >k ; »e 

changed hand-off parameters So ;he mefcite station 40 
{00343 The state monitor 30 cemtanty measures Ecr 
io of the ptk>> Sigma, ana h^;: a ftmc.tlon of tafewteg me 
oaso stations ot hmdo or the pilot slgnst period ieasfy or 
at fhe request from the ba&e ssations 1 0 arsd 2S, 
|0O30| The mobiie station 40cori8t«?« iy measures Ear 
So of tha >i;ot s;g i !£ a i'j o f exe«oi ng 
hana-oh on the basis of tne hand-oft parameters noticed 
by the toe stations. 
[S03«| 

oronrponenfs of the motile communication system of the 
invention will now be described. 
pJ37| The eontiguration and functions of the elate 
monitor 30 wilt first ms desonbed. 
|0S38| Befemng to Fig. ■ 8. She state maottOr30cenv 
o - ilo ssdSon (TRX) 

303 5( < v f .s ; i con! efiafSM 
l<m&\ Toe radio section « connected to the- an- 
tsrm section 30;, the sigr>af processor 303. arte the 
contrails; S04. The signal processor 303 is; connected 
" ; < - - ' * cap o«or30& The con- 
troller 304 & connected to the radio section 3S2. messg- 

jmomory 3' <{ i 
£004®? The antenna section 30 ? composes an anten- 
na, ceaxsat aaoie and the hk&. The . saoilor: 302 has; 
a t m ; k vi j adio signals 

m performing 

a0> % * 3 v f * 

■o a,a onoioai signal, and an odginsi signal into a rsan;. 
asgnal. The < ■> - 304 has a inaction oi cmmaiiing 
the radio section 302 and me signal processor 303. The 
meracnv 305 das a mammy ;er stories baia 
|8Q41J When receiving a radio mgmi tne radio asm 
'■> 302 receives the radio soma; via fhe antenna 
(too 301.. and transmits ths recoivad radio signal to !h« 
signai p-ocess 

digital ;;lgr;si pfooessiog fo ;hsi radio signal received 
from Oia . section 302 : ;;nd ioichsis ?t;a orig;f;ai sig- 
nal A; Shs re " In < i c tf o s.;gnsl precessof 303 nns, 

, ^ > ,ts>Css\afs!SS§u«ssibythobi>^ . 

N c - 0 v v O 5 v Si S - Nt 5 e . N i 5 

p--ocossc"303. ■jporuaceiving tne radio signai digital 
^Cjf v , x -■• j < -v ,o 

5 eo ho iroas^ a< J 

;o< --a " . v ~ , ^;->g 

s;gna; processor 303 le the base stations 10 and 20 via 
o a -mr. - ss tk i 5 ' 

[0043 o 5 ^ .sir s ,o 

30S and the sigoai srocsssot 303, an-a me^isaras Eerfto 

0* O ' - N - ^<5 

section sots ana me signaJ processor 303 ^ e -a > 



or/and at the notice repnes! of fco.da of fhe pilot s>gne.i 
rctsrlvocj hon; Ihs oase stations 10 and 50, and informs 
the bass stations 10 and 20 at Sc/io of tne pilot signs; . 
14, id sou kn„ r s s of 

5 v j ribed 

fpCMS] Raterdng to Fig. 2A, tbs base sfaflon 1 0 or S3 
comprises an antenna section 101, a radio socoon 
(p RX) ;0? n s.gna; p;a:;cssi?r 1 03. a coniroilor 504. ana 
a host nnsnanc 100 

■e ?004S] Tha radio soe;;on 132 >s conneclac' to the an- 
tenna ssct;oa 101, tno signat process;;.! 103, and the 
eon^e ids " , - v „ >nacte3 

to the radio sootiors 1 oa, tha oonfotier J 04. and tne doss 
100 * " a o a 

105. ana ma host Intedaca iOS The hoc; mfedaoe 106 
■;■:; concocted to she s;gnal processor 103 and Pie con- 

itcdm 104. 

(S047| The a 

3.1 I < i \ 1, u - . 

" is s ^ sa o > 

o =< viO >s 

to m orfgieai elShai. arid the ortgiesl sigaai into a radio 
05 signet. T fva oonfroiiat 104 can si hioctlan of contfOiHng 

" - > -, v < ^Mfj ' t , -vac / "a 1 )<itrt 
s i fanciiano 

deicarraalng hand-on parameters hwn FaOrs of hie pitot 

apaa; nainiioa py mo stale monOer 33. Tha memory 1 00 
oo has a memory for storing •data Tha nost iaicn'acn 106 

is wire-conoaotcd to the host SC. 

100481 When receiving a radio signal, the mito Sec- 

tarn 102 re-oslvos > ^ s;gnr;; v;a the amanaa snc- 

t;aa 101 , and fnansmi;s tiro f!X;i?ivoii signs; to > < v < * 
.55 proces ~ ' c ,v 

processes toe < s;gaai reeeived f ron? the radio see- 
^ ; ' )l 1 

naf fetched as above inciuaas aafasitowing £c/ie of the 

pilot -q , , 

-n~ snaw^ng 2'a'ic at the pile; signat aotifss-d Iroiss (ia; ; mobiie 

0 a sn a acn a 

i , ! -Iff J 

tarn - s 3 >< ; f a m 
4S s s hs tsmt v 105 

ptopnsso - 33 nlo n - * f a ' ^s r ; % - ■ v > vs 
IOS, ot the data shown Ec/te of tlm< piiot signet eoiihed 
from ihs rrtablle station 40. 
{O04SJ 

ss c >ca- - ~ , > 

-sal and toe aso The 

radio saotian f 02 hassmcs f ; a< elgma rera;sn;<sd bom tfta 

tenna sscaon 10T The anginal s;gna; iaelnaes a pita; 
ss ^ > - > ) O l\'<^ 

can;;- oh oanamatea; a - ^ ' < as above from the -> 
troiier t04, and data for requesting the state monitor 30 
; - > - ( \! 0 ~ 0 - 1 - x t; > 
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(00581 Thsconrroiisr I04coo!m!s.. wiser? foeeiyfrsgtha 
dove men onsd met ad vvhen transmit! 

the radio si^na' ibe radio section 102, tnfc Signal proc- 
essor A >^ < ^ I, 

<> ' f 104 ©cfton 02 a d hasig 

si process ^iossghaifi 
■ i i' uoicailoh of th« 

Nwks-oJ ' ? in the head 

off paormeter values. As a f as-alt Ec/io of the pilot signal 
of the be.se station asessnred ny ins; state monitor 30 is. 

j {, Jt$ f ■.;;»-,» frsOfcilS 

stasjon 40 sirs a raaklms manner. 

pOSij The configuration and the functions of the mo- 

; station 40 « a' be deschbtxi 

£0052} w s - ^ 

v rtf ' - * <■ ' < ^ < 

signal ptoaz&sor 40S : a controller 404, am* a fefnaina! 
intatf see 408. 

CO0S3J • « « *«Ktt»lHft an- 

tenna section 40? , ;no signal processor 403, and m® 
c; -n oi 'o ■ '■' n..- signal processor 403 is connected 

i S>- ^ 

mines :«ortac« 406 The congener <t04 is connected to 
8s» radio section 402, the signed processor 403, Use 
memory 405, and the tarminaf Snssrtase 406. Hand-off 
parameters are stored in she memory 406. 
t0864| The antenna section 40 5 comprises an mm- 
no, a coaxial cabin one the ftko. The radio a«e!io« 402 

' no< 103 has if J inst -o v pei\ -s 
^ a sw! uacivsgr s. 

Signal Tfc» controller 40* has a function oi cooirotiing 
She radio section 402, in&sSgf^tpro&esssr^OS, and the 
oty 4v? ms<s % memory 
> < ( < st. an >s-ter- 

like provided on the motele station no. 

Vy'rs * o coo sec- 

" N X <<. i 5 5 S 

>f «51 &et «S * X S 

stgnsi processor 403. The signs? processor 403 digital- 
siona'-proc ; a ^s ved from the m~ 

die- section 402 and fetches She origins** signal. The si§» 
rsai processor 30 meassores h'ooo of each of the piiot sig- 
nals tf&nsimssserf by the ease orations 10 arte 20 on the 
basis of the received signs;. vVnr.-n h^nrf-o? c.-sif.-imcias. 
ootfRe sasesta lOano 

n ma mchMvi m < 5 5 jna i N 
sigsia! procaasof 403 gives a notice oi the naoo-oO pa . 
, ! > r X 

too notified \ iand o« paramstss-s in thsmomory 40S "ho 
fife >i ^ t >aas-3 romamo tg t ; 

data coniaifi.-x; In too intchod ofigioa; signal is transmit- 
tssd to the Sormir \ 3« H 
(90S6| Whon traossmittiog <t nssSio signs!, the signal 
pu ooos r 403 a ^ M s,^\ „ xxssss^o r^Oo.ag 
oa!, and traasmrtts the s«jmtj to the ?adio section 402, 



T?;e radio aeciion 402 tiansrolts ^ signal received f 
tha signal processor -too to the base stations U) and 20 
via the antenna saofion 401 . Data entamd frotn the l«r- 
■:nieai irfheffssio 406 aod data ohovring EaOo ei too pilot 
a s:goat no srfeasnrod are contained in the orloinai signal 
tOOSTJ Whsfn transo-iittlog or recoiviog the above- 

radio aootinn 402 and ine eigne; ocntreeior 403. Padic- 
sjtatiy, the controiie iO-t coattoss vc-n-anua^a o - 

to w;il; the hand-off desifoafioo fcase station, or commooi- 
cation end vnth ttte oaao station ,o c-w.unioatioa on 
■he bsaas of the result of compadsoe of Ec/ie of the piig? 
aigoai as memweti by the signal meoossor 403 and the 
•hanri ? 

'3 |0O??§i 1 - 

n« u , > . ' ■• •> , f r f 

base si sheas to ^ 20. as a aaoooif fonction. The r 
Olio station 40 has: a ;er;chon o; giving a fsotlite 1 ErVio 
ot the oeet signet measared as eoovoio toe base station 

S> 1 a in ceren-!!.insc,at:Ci;s; vrtsa:; tfr-a rnot-sufed vales; is eves 

station 40 can cat used as. a saase manner 30 The con- 
n-oitoi' ana controls the radio section 402 and the si-gnat 
55 pjx>cesoo :-403 so as to give a netioo of gc/fo of the piiot 
q )■> tc<- «* v >. 

! i iC !i - WO-' 

signal mm&s eon-, the ease sjsiifena 10 and £0. 

Thehos! 50 has a function of eontfoiiing opar- 
at> aton el the tea s si x1 2.0 When t t of the 
pilot elgnat Iron the base s.tei so 20 of over T. ADO rs 
notified via t-ho base station 10 from the mobtie s-ation 
i! ; , i X-.i-Kon 

rmafetion s - tne reobiiostsition 40. When this ias;tth3t 

35 £0 iO 

T ORC P IS f - v.l i 1 v ^ ! 5 

baee station 10or20 f thehost 30 >nstroots tne base ata- 
tine 1 0 ;o enr< asmoa-acaiioa aefh the rnotnfe statien 40 
(0OSO| - -- - 

■SO < , . v. \ _ t >M < A t 

oefeoeoce to the drawings. 

10081} togs 3A, 38. 4A, 43 and b are constitutional 
iiagrams for so s ' - " ' ' riebiie r 
nieation system ef the invention. 
■*« {0002} ! - \ eperetion oi the meoiio commuolca- 
iion system of tne invention wtti now oe deso.rioed arl;h 

- WiOJS- 

10003] ! - A ' i A > > ! 

4Dis 

so ho state r -x r 

oase station 10 en j node; 
tjof-20 amsc \ ' 

s 4< - ! 3 1 v x t < 

oat 21 . 

ss $0S4J in the saate shown in Fig. 3B, the mobrie station 
40 k ihtha ceii ragion of the bese station to, ssnd is in 
v m t t 1 41 « hate "i ^ 3 atafe 

momfor 30 ae-saifos Ec(A)/|o and stand 22, in this ste-e. 
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i.U -nor or 3 pve i nc co 3 of £e{A o srd 
oeiBvto so !hs bass steson 'iO. Upon reoelpt of wis no- 
wo 3. t > cn^o $ti>i.cf *0 1 ~ AfYABI on Iv basis 

5) rept si 0 ' s ; v. 

five o? >h« state shown -n fig. 3B. ?he state monitor 30 
gives a sotiea oi EetA)/i« ana Ec(8};io jo she bass sta- 
tion 10, 

po&sj T ho < > ;s vCrts>-i,M v,i io 

of FciAgto and hciBVto car nod out by * stats or 
30 fe conducted pSif!Od?oatty. This notifying operation 
rosy bo p«ffomts« in wsponm to s request ?/om toe 
c ^ siaiion 10 Apart from -ha above ease, J e s y o 
operation may be mads in response to a request from 
the mo&He station 40 receiving the noHce v:a hie base 
station 10. 

£08@6J in the stale shown in Fig. 4A. the mobile station 
40 moves so a region in which ceils of the hase stations 
1 * ( v« 10 which has 

moved into the eoii a < m < - - njtened ;o as 

She mobile station 40a. v mobile, station eon is in oom- 
< o % - '- ' - - b< mobile sta- 

t < 0 o < < 

[0067] Cewnunscstfon start operation between tb© 

-so Co ^0 t 

hen 20 win no* bo described 

coesaj .» t > ^ 

\t ) m to iho rnobiio station no. "no moaHo 
ion 40 stores the value of T.ADOiB; notified by ti-e 
be&e station ift, 

tes r<beo above -s com 
< on from the 

ssate rooroso; 00 :o the base station ; 0. Tne mobile a;a- 
tion updates iho value o? 7'._ADD;B; stereo in she pre- 
v oti ' ; ran into the vaiuo of T. AODiB; notAsd f ■* hmo. 
tad stores the ^ t «. v s 
itmo} The i • 

ne « b\ i mobile s tviog p-ovoo. so 

tho csfi s.r < % •> rap : on is moner than -he . , of 
T,. ADD(B). A; She; moment, the moi.Be station 40a gives 
a .notion of ibis FcfBplolothebese staiam to The ease 
stahon to gives a notice of 0«s FciBVio to tea hoot SO 
Upon taseipi ot this ^ of FB:;3)rio, ;t;e host he < 
the base station SO to prapao^ for starting csno- 
■eiinteatien with me mom ; e sianon aoa On the orhnr 
henti, 'he iwto s»»inJn «0a seoeiyos a constnt-wicaiien 

V ^ S N N "i ( \ t 

and moves into a oomatonieat-en 42. 

00 ADD{B} io daieom 

to ot k r>u s : > ■ ■ ut: by ;he &m ^ q 
30. The posttsoo of the mobile stsjtior. 40a upon staning 

- v% oon U -3 1 »i> is atat en t0« 
si , r orasitbstan y ^ ant As rest 
the mobile commoracsbion aysiam of the etvenhoa ait- 
rets fteni toe oonvsnti&nei mobiie ooonrrtentoation sys- 
tem in when the position of the mobile station 40 upon 



>m jfiicafion s srt ops ; o t &m @t ihs tsofeife st« 
hen 40 and the ease station go varies with the toad on 

ffi&tZl ; 4 < <» ' on y „t , : 

a 40a is in a rogion whe- o eel: regions ot the baee stations 
tfieod SO aver lap. Ttsa roobiie station 40a is tit commn . 
nsaatfert 41 vvith the o&se station 10. the mttbm elation 
apa ;o in t 4a - w ' the base station 

20 s state s ease station g.:vss a. not 

to of T BhtOPi At to the rf»bile statlo.a 40a. Tn« moaile Oia- 
-a . a BBuf^A 1 
represents ? DROP of iha base station 10. T his 
T •BBOPiA) is oetemrsned on the baso. o ! tiofAOie ot 

40 moves hoo! the ceii Papiicatlori region ef the ease 
stations 1 0 and hO to tho single region nf ihe ease see- 
hoe gCTno mobile station 40a having moved to she sin- 
gle ce;; region ei the base station go is or'eeed to tiers 
m as pi > v > v o- a o j 

Srepjto' e t 

he Ttee - v v \ * i n 

\ s siatier; -Deo 

s&e: no ^ 
ea i r.fcsition with the ha 

«on 10, 

$m*\ Figs.. 8 and ? are flowcharts ii!t;sf.e«ing corn- 
manieation arret oporatton eetweon toe base straieo 20 
so 4 , ^ from among Ihe 
en hana otf eoo'ftSions ot tho mobile communiestion sys- 
tem of iho inversion. 

S v :a| -> -e 

stations io be earned on; wt«en tire metoie station 40 is 
s > < " < a <■ i « 

as te n-:on.tca - 

""«0 ' 

Son 10 to tho base station 2Q, 

C aro ihe "lob >c sfo 1 j : 40 mti be de- 
■#!? scribed w4* v'> s. 

7. 

{Q®7?1 I'tfe " - - -v " ' ' o « a •• . 1, f i 
o and neiBVio; o; the r < s imnsn its dhor i e 
t ( ^ l o , n near ofl? staf n ,n' - 

so stepS? 3 t . , > 

' 1 J ■. J , > t 

^ * ' - c f?i00> 

Upon receipt ot the reauit of mfeasufemerrt 
aa fiointtie r-^oiie sirifien an ,, SfOOt. the ;;aso o'ation 
- . t " - v - , < - . , ' f - 

p s, g-s* < lion 20 stt p 

$104) Then, the ease station 10 gives a notice of the 

sot T.AODpB; to iho mobile stahor; an gaeo S;00). 
en [00?t}t Upon tecetet of T ADDiSt informed by tho 

baee staiion to {stop Sioe). the mobile station 40 re- 

te s< s voe ^ > v - 

t ■> ststc - 4' m v- —s f-ci^ 
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spS202} 

HI The base station fO recaives the r«* of 
isu.'«n-)e.>-!t(s?«pS2O3),af}dt3»J0rfyiif!©8iT„pBOP{A) 



smaib ml am 
;-<>c Si OS m< »na3< y • seeute a a 

[00A1j When (Me above-mentioned step 3 109 gives a 
"Yb me mot** Station 40 gives a ao*ce of cC(B)/lo of 
the pfei signal te me base- sfaiion 20 measure! as 
ab v<. jo i >> < t > - tj$ '0 

and S1 11). 

180881 Upon recaps of the notice of 60(8*10 of me pi- 
tas! ssgmti in t ; t by the mobile 
- ij o to \ } the "es 
si < > s ' * > ' - „ 
to start oowfi«nicatten 06m«« fhs mobile station 40 
and tne t \ u ao to the r x>b io station 40 via she 

b«.5C r!.!i> ^ '0>i'OC > o" ' b^ i 

£0083] The mobile station 40 receives the instructing 

"is } ' i V 

opt raslon k toning ; -.5 on with Sits base sjs- 

toOOmmp.-w 

p)84f Ci 1 

t s st t > > v j the mobile 

stailon 40 after it a --^ > S » 1 J> (step 
sir?}. 

mmt the bass station 28 receives tne instruction to 



811b: 



and exocases common icaltsn op- 
rtwrwunicatiot? with the mobite sta- 



in. 



0{A?/b 



T .OHOPtA; to itamnabiie atabon 40 {step S205). 
[8093| Upon mceici of T.j3BQP{A} notified by she 
base •. > ^ ^ \ -> ^ a v <o <n<- 40 re- 
tSBnsTJDRGPjA) o: - Om ^ - ~ ^: - soman 
40 measures the tovef or bcfA;/;o a? the p«o? signai 
transmitted • - she 0 10 mot S20S). 

|80§3| Tnemobsi® station 40 compares the measured 
* md H v > i c 5 dart x 0 pa«o 
S2Q9). Whan EciAVio is "V smaller thao T„.DROF*(A> 



fOOaSJ * s twiv 

1 f ' oo i^e V. 

tton SO is started. 

tSW -js rgtos com- 

munication and operation between the base station 10 

ma . ^ e . ^ ^ - - ; . 

oft operations of the moisils communication system of 

(mm} This commcntealien and operation is a part of 
rmbamabs lor mmssor from a staso ;n which ;ha triobiie 

oat witt< ttts base station 20 : to band-off by the o-sobte 
v. > ^ >v 0 basse * rt an 

20. 

fOOSS'l o ' baiwtvn 

rxtvrivAv ^ ^ - ^ 

ocrfeadwitP rafersaos to Ftp. 'A. Wgs'h^ with laps. S 



;i tat: ; . 



sib« 



mobile siattoa 40 
S10. On tha otbar 



: rapt?at;jotv o 



C80S4} Wne~ atoc ^ - 

oiie s,tat : on 40 p^vas a net'ao of acfA;;/:o al the piles sig- 
nal from ina avoasurod base statO^n 10 to toe host 1 1> 
via the nass as o eps ioandS;Oi 
oase. atop S21i axocuted try b-a base station 10. i.a 
ihe notice ot tha infoanatioa from tao i-noalle sfatfoa 40 
So the host 50, may t-o mado vis aaotber base alatroa in 
conno<r; ; an ffar axao^-.-io too baao stat.-an IfOt 

ibOOtt; 

lot sigrta! {ran i i jfodbyfboaio 

I *tv» i % b 1 s. t ^ 



balm 



icaiio 



metono : 



•a ao aact tna l>a:;a asatsfjo ' so sna bbsjbiii: stabos; 40 
v « v ts ;> .»ot sfatfefi f0 (ft?. sS2t 
cas«. steps S2'0 and S2-4 oxooato-d by She bssa sta- 
>a he est 

50 to it>a " ^ m rs s 

base station \r, coaoeatioo dor exa?bpla : tna bibsastattoe 
20) 

[00S«1 -- - 

information ! > 0210), ana axacute* tna communic»- 

tionatK a en o" 4 - > 

caboa wat; ft-o Paso siaboa fOabeoSaaS; 

posr| On ! 0 amn Cts she 

base station 10 to and communication with the mobiio 

»tat a ^40 *a tbr'A 

SSI?}. 

Tbo bast ■ i iosff!;ciloo so 

and communication wftb tba mobtta saaien 40 from the 
p32 Kccutas cornn jnicatton and 

s TfObtie sta- 
tion 40 (step s2 13). 



asaas 



stiot! 0 



a the 



sgnai <■ < •< la;m 0 baao station to istaa 

raoiieat of sha> bass station " ! 0. Then, the state 
0| hen sas a ' xi e asa 



iion batbraan tne soobiia atatiori 40 aa;i ttio b;ssa slaiiofi 
1 0 is completed. 

fn this case, tn a ova: 0? a mobile commonica- 
nota t ise sta o ,- -s ftta 
p -,*e- mstxtk i s app i ; 1 and 



IS 



e* 1 ssaasrat 



T..DRO? o? the nsnb-off parameters as t&seribed 
above as the hand-off op-arataon by she moblie station 
be!wsn« two adjacent base stations from among the 
mree or more oaso stettons. 

So first variant of jh« moisite communication 
system of the invention, T„ADD c&termined by use of 
the state mo«ISof 30 as described above Is used oniy for 
t v e eommu N " festwesn the oaso 

Siatio.o and tna mobiie sfatloa 40 in this hmt variant 
>' t A )Qborna ut^Kjters varies 

in response to th* soeo appiteo to the system, T ..DROP 

a r.onver - < , is< d \ 

[QIOSJ sacetnd* i f ;h. e comrnanloa- 
ben system a? the .rnmnhon. T^DBOP &&$imm<i oy 
use of the state monitor 30 as described above its used 
•> v o f 

- ' > Ns second 

ROt , ^ offparam 

etets vanes <a the :oad spoiled so i system. v 

- s < < i i < t ' ' ' 

•< ^ > < ^, - v oihod. 

P1831 Asjeordir-g io the mofotio oon:mu?Scahor: ays- 
1 ■ • ■ . ; o to kooo eefi fogioos 
or sifter regions of the iads-aha; ease stations aeostaa- 
baify u«|f«w. Becoose of the poas;;a;;ty to keep a eon- 
stars* band-off point in ihs mobile communication ays 
mm it 'a posaibie to improve cernemaioason oaatsy 
£©104$ Sinee 

5 s - i > "! - ! 

»vaj t 1 f >'shof , 
of proposed hand-off a; at- vi.-ees. m addition, hano-of? 
parameters can always be . 1 . .s csntmiisd at a 
poiti! hy ahvays !-r:a;!ifc - < t r, 

point of proposed bartd-off. 

P18S$ A st <. i ; j smf e 

=i <t I sad a 8 

state momhor Apart tram this; , aa aof aary mcdita sraifoa 
can bo used as a state monitor, it >s meoafcnj possible 
toeasity feats;! he same in?J toduc« She cost, 
|Q1 0S| Too features of the present invention wiii no* 
be desenbod in compasses with the coavaatioaai tech- 
nique 

|dWf sj v n u ' 

basasfatioaa fOaaPao 

r0108| P-ig. 11 !!!us{?a!e* h»ntf-o« region correspond- 
ing to Eolo of tho pitot sigaai on the m& A A in Fig. 1 0. 
{mm} in h'ig tl tno e;eina;e!-eproaoa;s!hevaauoai 

hhe iaaae otatloa 10 as eapreaoad aa F.ci.Ayio, eap hope 
of the pant Signal bom the base station SO. no gc.iByio 
[01 101 

roprasofhs values of fhciAtho no tbo fioe A- A of the base 
stat on IS n commaofcatfos * -s a prssc ibs i i ' 
of roehlle stations. The carve for Ec;Aa'lo ;ndwated ny 
8 broker ns spi-esentsvg as of bio \ i o o "a h 
A-A when the bane station 10 is in comn-anhesibon with 



to. > jed-ravd^ tne sofid 
s iif<e rep<eseotr> vafnos of Ec<Byio en the line A t e-hs 
U n ^ v v ^ o a " >. -> a - x 

bono (not shewn} in a prescribed nernhsa Ttto cntve in- 
dtoatod by a broken fine ^presents vsiu«s of £c(B!/fe 
vrher: She btiso oration 20 it; in eoaorietScanon wit?; me- 
10 bile stations in a nernber m&\\® than the aoova-fnst!- 
tiOfioaf preocaned nanther i.e , vrhsn tne lono on the 
bsso atotion £0 ia redtasod, 

I'SI 52] T . A - s 

atemd in the mebiie station and Mv< fixed vaioes. 

« [0113] io toe case of the oatve of vaioee of aciAVio 
expressed by the broken iine Iho point whear the a;oblle 
siatio.n etnxiijeit; ooforatjri.eetien and rjpemilon with the 
b <>> \ - >y N s f v. i 10 

as camaai-ec; with too carve of i-otAyio sho^n oy tho 

aa eardana Sardaay, ;n v - - » a 

oca ol baiBpio oxpreosari by a Proaen lino, toe p 
emefe the rr-.ehiie station 40 pebomied oontmiiaiearion 
i v n\. -hen the 

base station to as oompared With thoctitve of bo'Shio 

?.$ >v A > - ' 3 

pitod oats the ease stations i s and 20 is rerjacs<i : the 
celi Papiioebor; >>o - ol ttto both base a c ana 10 and 
KOsxpaads, 

piUj W^M ' < > a . " 

so a 

are t;^ - \ ,i -s - tf;a base stations 10 and ?b, 
intensity of interference wave (io) increases. As a resuh. 
the drei a st 5 - «t 

tho ioad on the base stations -0 and 20 is reduced 
J5 , On i 

c > ' a o is to- -c a tn tO 

' biie v>fat n pat" mod 

> the eeii duplication >-eapoh ot the both „ sta- 
tions 10 a;;d ;?0 1 m r t s emallea !n eoaeftrsieo In the 
e bene ' 5 more m\ 

me oas tvCtingof - 

■» imwi 

' ' f > , -1 ' < . A 

Fig. to according to the ptesent invention. 

|0tl$j in Fig. 1 2. the ordinate represents veiue of £-e; 

(O of 

50 ■ a ... , . - 

hyaaoello i:ne and the aroiten iine tire the same as these 
shown Io big. 1 1 

[Oil?] T ADO. T..ADD8. T OROR aad T.OROPA 
niehaeo c^o-^ . . 
an elxiiOiO. Ttiese hand-off eii.romoters are detor.n-iiooo' by 
fbe base station to on the basis 0? bene of the pitot sig- 
nal from the base afatlons f Q and aO ao measerad by 
the state monitor 30 and notified from the base station 



1? 
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• >' svsdos ooccrotagtv. 



station , , aoaoo;ed < K , a< - - \ erf each 
other; and 

said stale monitor is arranged a? a poio; of 
hand-off of said mobile siaeon. 

?. A mobife communication system according tocfaim 



ia} said firs; bass station d.ssos a tiro; pOof sig- 
nal 

< 000 SSU*3 a < K.C X5 

pite-i &gna!; 

;c) said state jnonitor n^sasarss a firs;: electric 
fieKJ intensity of said first pilot signal and a sec- 
,o st , v. r 5sk 



s=isid brat etons'sc no'-;; taiono'ty and sari tooo ts 
elecfHe oeid in?ef?s:iv comprise istoosity mhos 
miative to ids; electric field jmensHy of said first 
c hi d:no field }t«osity %l " 
iodomseo \sava: 

said ascend oiec.ibc fieid intensity one sard 
scneity 

rstiso* ^Biat-v* to t 

- , , i ; it electric field 'm- 
tenstty of said interference wave; and 

>;ers if * «xpf©s«ed t ;; - 
o ( rsshty tit 5 oi too s \i - - ^ 
J ( , < ' v' ■. a <, . d ^ 

of said interference wave. 



tf para 



(o) so i I st oaa< so-itsm or f.os said o toe off 
> > 1 v > 

5 3 tiihifdefescirij 
onssiy o so at odo; s ! and a 
'O'i ^ 
ssgissi; &rsd 

J) Said 'v, 1 

boo oo me basis of said hand -ob pararnoters 
t , aid v iv j s 3 



1 . wherein' 

said state roc > icssj8«s said first 

electric field intensity and said second electric 
Sioid intensity to said bo;t bass; station 



A tnefetie eorrimunif 
1 , wherein: 



. A mobile cor: 
;.. wherein- 



fi sysioo-i aocora ; b 



n response So s 
st baso station. 



soo; si Ota r-ior-.fo' a mc-lncad m- s 



riieation system 



seconding it 



s ft. where 



" < <k v" V O 

eisf; and 

t o above. ' mob-ie stabon estabtiones 
-<>>'( < said second base station 
when the tui ■ 1 N «. >ts-i 

second pitot s $ 
pssrametef. 



Id, a cororoan^aiioo ooi 
mv!R>C8?«or» system a 



ml rrsethod of a 
:o)d;os to c>aio- 



aa;d dad: o ' v ^ - dyoatoioaiiy a;d oa dw 
! 0 10 

fified by said sfsoo sios-or so tnsf the oefi re- 
, ' ( a ibaaostadio i ' s ,< 
constant. 



; sys;-s- 



oicodo 



OS- 



fwoeo a oiodile stssfion aod a baoo station, tt: which 

o'f ' < ft "^<. "n c ^ ^"T V M - v 
S v ■> s >- - s 

second base station sod a sts;o toooitoo tbore ss 
providod a dyplicattoo region whores respective coil 
regioos of the firs; daso station oodtdo seoood baso 



ousoioatios systoo-i a 



;;ho;i of a amo-a corn- 
8 to ctefm 11. wherein; 



* o ( < - . - ' , ^ 

raroetef. and 

> ;o, bovs. s i obiie mtsO?> s \h vo m-u 
ntcattoo with said first base station when the 
<v . c- d e » iv o f .^ ti« p 1 ' s v 
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